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The present invention deals with a method for production of wiping paper, and especially 
industrial wiping, as well as wiping paper obtained by this method. 

The principal concern of the manufacturer of industrial wiping paper is to obtain a paper 
with a very low cost price and presenting absorption abilities that are as high as possible. 

Generally, short fiber pulps are used for the production of these papers in order to 
decrease the cost price. The papers thus produced are very sensitive to tears and therefore to 
reinforce them a network of thin spun yam or natural, synthetic or artificial filaments is provided 
by embedding within the paper web. 

The invention proposes to increase the absorption possibilities of these wiping papers 
even while preserving their strength and while keeping their cost price low. 

The invention has as its subject a method for production of reinforced wiping paper, and 
especially industrial wiping, comprising a network embedded within die paper, characterized by 
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the fact that the paper web is produced around a network formed from or comprising spun yam 
or filaments capable of shortening under the influence of heat, the spun yam or filaments of said 
network forming crisscrosses, in at least some of which the spun yam or crisscrossed filaments 
are interlocked with each other, then by the fact that said network is heated to cause the 
shortening of these spun yam or filaments, thus causing a swelling or embossing of the paper. 

According to an essential characteristic of the invention, said crisscrosses in which the 
spun yam or filaments are interlocked, hereafter called "junctions," are spread relatively evenly 
on the entire geometric surface of the paper and their density before heating is less than 1000 per 
m^ and preferably between 1000 and 10,000. 

The presence in the stracture of a significant number of junctions in which the spun yam 
or filaments are connected, enables, under the conditions of the invention, a shortening or 
shrinkage to be obtained in both dimensions of the paper web, which is distributed uniformly on 
the entire surface of the paper so as to cause a uniform swelling or embossing without risk of 
separation between the spun yam and filaments and the fibers of the paper which surround them. 

Advantageously, although that may not be essential, the different crisscrosses with and 
without interlocking of the spun yam or filaments, form geometric meshes with even and 
repetitive stmcture. Such a meshwork may be for example square, rectangular, hexagonal or 
triangular or rhomboidal, the network then forming a net. 

Preferably, the filaments or spun yam are connected to each other at each crisscross to 
form a jxmction there, thus forming a type of net with meshes in which the vertices are formed by 
said crisscrosses. 

In a particularly preferred embodiment of the invention the network or net is formed from 
extmded monofilaments of plastic material in which the molecular chains are oriented and which 
have the property of shrinking when they are subjected to the influence of heat. Especially, 
polyethylenes, polypropylenes, nylons, polyesters appear among the plastic materials used. 

These extmded monofilaments have preferably undergone molecular orientation by 
drawing at a suitable temperature. 

However, simple, composite or complex spun yam that are also heat-shrinkable can also 
be used, such as for example, the spun yam of polyester fibers. 

Particularly preferably, a drawn monofilament network or net of plastic material 
produced by simultaneous extmsion of two sheets of parallel filaments can also be used, the 
directions of extmsion of the two sheets forming a preferably right angle to each other producing 
a net with square or rectangular mesh. 

The use of nets formed by extmsion of two simultaneous sheets makes it possible to 
obtain at the crisscrosses of the filaments jimctions all in one piece, in which the thickness is 
greater than that of each filament, the excess thickness related to these jimctions also being able 
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to be increased by drawing filaments which also decreases its cross section. The presence of 
these junctions at the time of production of the paper web around the network makes it possible 
to obtain excellent anchoring of the junctions in the mass of paper, which avoids linkage breaks 
between the paper and the intemal network during shrinkage due to the heat. 

Of course, other networks or nets could also be used that present knots of thickness 
greater than that of the filaments or the spun yam. 

However, it must be clearly understood that nets or networks could also be used, even 
preferred in certain cases, in which the crisscrosses or linkage knots do not have a thickness 
greater than that of the spun yam or filaments. 

The heating of the paper can be done by different means. It is thus possible to carry out 
heating of the reinforced paper web by contact, for example with a plate or metal cyHnder, by 
gaseous convection, by radiation, by dielectric loss or any other suitable means. 

In the case where the paper contains a network or a net fi'om previously oriented 
shrinkable plastic material, heating brings the temperature of the plastic filaments to the 
shrinkage temperature, generally between 70 and 160°C according to the type of plastic material 
used. 

Heating may be carried out on the reinforced paper that is akeady cold, but it may be 
advantageous in certain cases to heat the network or net to the desired temperature, to use one of 
the last steps of a continuous method for production of the reinforced paper, owing to the fact 
that it is heated in the production and drying of the fibers to increase the temperature of the latter. 

The invention also has as a goal reinforced wiping papers according to the 
above-mentioned method. 

Specific examples of implementation of the method according to the invention will now 
be described in a detailed manner. 

Example 1 

A net of plastic material such as polypropylene with square meshes is produced by 
extrusion according to the Certificate of Addition 80,076. After drawing in two directions, the 
net has a mesh with a side of 8 nun, a filament diameter of 0. 1 5 mm and a basis weight of 
5 g/ml 

As in Example 1 a reinforced paper is produced firom such a net so as to finally obtain a 
reinforced paper with short fibers having a thickness of 0.1 mm at the center of the mesh for total 
basis weight of 28 g/m^, including the weight of the net. 

A strip of this paper is run through pairs of metal rollers heated to a temperature making 
it possible to bring the temperature of the plastic material to a value on the order of 130°C. 
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At this temperature the filaments of plastic material shrink and finally a thicker paper is 
obtained with a surface with an embossed appearance. The length of each side of the mesh of the 
net is reduced 40%. 

As in the preceding case, the paper formed presents a very high absorption capacity by 
comparison with a reinforced paper of the conventional type. 

Hereafter are provided preferential ranges of temperatures to which the shrinkable 
filaments of plastic material must be brought. 

Polyethylene 70 to 100°C 

Polypropylene 1 10 to 160°C 

Nylon 130 to 160°C 

Polyester 80 to 120°C 

It goes without saying that, by simple actions and controls, not only the value of the 
temperature to which the filament is raised could be controlled but also the duration during 
which the filaments are brought to this temperature so as to cause either a partial shrinkage of 
each filament or a total shrinkage. It is also possible, if desired, to act at the time of extrusion of 
the net so as to more or less draw the net to give it a more or less si^ficant orientation 
according to the shrinkage value desired. 

Example 2 

With the aid of a thin yam produced from fibers of polyethylene terephthalate, a net is 
produced with run-proof mesh approximately square in shape and with a side of 15 mm. The 
yam used with a denier of 100 was drawn diiring spinning at a temperature enabling molecular 
orientation of the fibers. 

With the aid of such a net, a reinforced paper with short fibers is produced that has a 
thickness of 0.10 mm and a total basis weight on the order of 25 g/m^. 

Next, the paper produced is heated by radiation so as to bring the temperature of the 
threads to a value on the order of 90''C at which the fibers shrink by a percentage on the order of 
50%. 

Thus, a paper with a surface with embossed appearance is obtained that has appreciably 
increased absorption abilities. 

Claims 

1 . Method for production of an embossed or swollen wiping paper comprising a network 
embedded within the paper and in which the network is heated to cause a shortening, 
characterized by the fact that a network is used that is formed from or comprising spun yam or 
filaments capable of shortening under the influence of heat and forming crisscrosses, in at least 
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some of which the crisscrossed spun yam or filaments are interlocked to each other to form 
junctions, and that the paper web is produced directly around said network and that said network 
is heated to form the swelling or embossing of the paper. 

2. Method according to Claim 1 characterized by the fact that the paper web is produced 
around a network comprising a density of junctions at least equal to 1000 per m . 

3. Method according to Claim 2 characterized by the fact that the density of the junctions 
is between 1000 and 10000. 

4. Method according to any one of Claims 1 to 3 characterized by the fact that the spun 
yam or filaments form junctions in each crisscross. 

5. Method according to any one of Claims 1 to 4 characterized by the fact that the 
network is formed fi-om geometric meshes with even and repetitive structure. 

6. Method according to Claim 5 characterized by the fact that the mesh is square. 

7. Method according to Claim 5 characterized by the fact that the mesh is rhomboidal. 

8. Method according to any one of Claims 1 to 7 characterized by the fact that a network 
is installed that is formed fi-om monofilaments extruded fi-om plastic material in which the 
molecular chains have been oriented by drawing. 

9. Method according to Claim 8 characterized by the fact that the plastic material is 
chosen form the group formed by polyethylenes, polypropylenes, nylons. 

10. Method according to any one of Claims 1 to 7 characterized by the fact that the sheet 
is produced around a network formed from heat-shrinkable spun yam. 

1 1 . Method according to any one of Claims 8 to 10 characterized by the fact that the 
network forms a net. 

12. Method according to any one of Claims 8 and 9 characterized by the fact that the 
network of drawn monofilaments from plastic material is produced by simultaneous extmsion of 
sheets layered with parallel filaments, the directions of extmsion of both sheets forming an angle 
to each other, said filaments being connected in their crisscrosses to form junctions all in one 
piece in which the thickness is greater than the cross section of the filaments. 

13. Method according to any one of Claims 1 to 12 characterized by the fact that the 
reinforced paper web with its network is heated to reach a temperature in the spun yam or 
filaments between 70 and leO^'C, reaching the shrinkage temperature of the plastic material used. 

14. Wiping paper obtained by the method according to one of Claims 1 to 13 comprising 
a network embedded in the fiber sheet characterized by the fact that said network underwent 
shrinkage in the mass of paper by heating and by the fact that the surface of the paper web is 
swollen or embossed. 
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La pr§sente invention a trait a un proc§d6 de fabrication 
de papier d'essuyage, et notamment d'essuyage industrial, ainsi 
qu'au papier d'essuyage obtenu par ce proc§d§. 

La principale preoccupation du fabricant de papier 
5 d'essuyage industriel, est d'obtenir un papier ayant un prix de 
revient tris faible et pr§sentant des capacit§s d' absorption aussi 
§ levies que possible • 

Pour diminuer le prix de revient on utilise geniralement, 
pour la fabrication de ces papiers, des pStes S fibres courtes. Les 
10 papiers ainsi rSalis§s sont tr§s sensibles a la d§chirure et I'on a 
done dSja pr§vu de les renforcer en noyant a I'intgrieur de la nappe 
de papier un r§seau de minces fils ou filaments naturels, synthiti- 
ques ou artificiels. 

L' invention se propose d'augmenter les possibilitSs d'ab- 
15 sorption de ces papiers d'essuyage tout en conservant leur solidit§ 
et en maintenant leur prix de revient a un niveau faible. 

L" invention a pour objet un proc§de de fabrication de 
papier arm§ d^essuyage et notamment d'essuyage industriel, corapre- 
nant un r§seau noy§ a l'int§rieur du papier, caract§rise par le 
20 fait que I'on realise la nappe de papier autour d'un riseau consti- 
tu§ de ou comprenant des fils ou filaments susceptibles de raccour- 
cir sous I'effet de la chaleur, les fils ou filaments dudit r§seau 
formant des entrecroisements en certains au moins desquels les 
fils ou filaments entrecrois§s sont solidarisSs entre bux, puis que 
25 I'on chauffe ledit r^seau pour provoquer le raccourcissement de 
ces fils ou filaments, provoquant ainsi un gonflement ou gaufrage 
du papier. 

Selon une caract§ristique essentielle de 1' invention, 
lesdits entrecroisements en lesquels les fils ou filaments sont 

30 solidaris§s, ci-aprSs d§nomm§s "jonctions", sont diss€min6s de 
fa^on relativement r§guli§re sur toute la surface geometrique du 
papier et leur densit§ avant chauffage est au moins de 1000 par 
m2 et de pr§f§rence comprise entre 1000 et 10000. 

La presence, dans la structure, d'un nombre important de 

35 jonctions en lesqaeUes les fils ou filaments se trouvent relies 
permet, dans les conditions de 1' invention, d'obtenir un raccour- 
cissement ou retrait, dans Les deux dimensions de la nappe de 
papier, qui soit riparti de fa(?on uniforme sur 1' ensemble de la 
surface du papier de fa9on a provoquer un gonflement ou gaufrage 
uniforme sans risque de separation entre les fils ou filaments et 
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les fibres de papier qui les entourent. 

De fagon avantageuse, bien que cela ne soit pas indispen- 
sable, les differents entrecroisements, avec et sans solidarisation 
des fils ou filaments, fonaent des mailles g§ometriques de struc- 
5 ture reguliere et ripetitive, Un tel maillage peut §tre par 
exemple carre, rectangulaire, hexagonal ou triangulaire ou en 
losange, le r^seau formant alors un filet. 

De pr§f§rence les filaments ou fils se trouvent relies 
entre eux en chaque entrecroisement pour y former une jonction 
10 de fagon a former une sorte de filet ayant des mailles dont les 
sommets sont formes par lesdits entrecroisements, 

Dans Tin mode de mise en oeuvre particulierement prefer§ 
de 1' invention le r§seau ou filet est form§ de monofilaments extru- 
des en matiere plastique dont les chaines moleculaires sont orien- 
15 t§es et qui possedent la propriety de se retracter lorsqu' i]s sont 
soumis a 1* influence de la chaleur. Parmi les matiSres plastiques 
utilisees figurent notamment les polyethylenes, polypropylSnes, 
nylons , polyesters . 

Ces monofilaments extrudes ont de preference siibi une 
20 orientation molgculaire par etirage a une temperature convenable. 

On peut cependant egalement utiliser des fils simples, 
composites ou complexes egalement thermo-retractables tels que 
par exemple des fils en fibres de pcfyester. 

De fagon particulierement pref§ree on utilise un reseau 
25 ou filet en monofilament etire en matiere plastique fabrique par 
extrusion simultanee de deux nappes de filaments parall§les, les 
directions d' extrusion des deux nappes formant un angle de prefe- 
rence droit entre elles produisant un filet a mailles carrees ou 
rectangulaires . 

30 L' utilisation de filets formes par extrusion de deux 

nappes simultanees permet d'obtenir, aux entrecroisements de fila- 
ments, des jonctions d'un seul tenant, dont I'epaisseur est supe- 
rieure h celle de chaque filament, la surepaisseur relative de ces 
jonctions pouvant encore etre accrue par un etirage des filaments 

35 qui diminue encore la section de ceux-ci. La presence de ces jonc- 
tions permet, au moment de la fabrication de la nappe de papier 
autour du reseau, d'obtenir un excellent ancrage des jonctions dans 
la masse de papier, ce qui evite, lors du retrait da S la chaleur, 
des ruptures de liaison entre le papier et le reseau interne. 
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Bien entendu, on pourrait §galement utiliser d'autres 
r§seaux ou filets pr§sentant des noeuds d'gpaisseur superieure a 
celle des filaments ou fils. 

II doit §tre toutefois bien compris que I'on peut ggale- 
5 ment utiliser et m^me prgf^rer dans certains cas des filets ou 

rSseaux dont les entrecroisements ou noeuds de liaison ne possedent 
pas une §paisseur sup#rieure a celle des fils ou filaments. 

Le chauffage du papier peut s'effectuer par diff§rents 
moyens. II est ainsi possible d'effectuer un chauffage de la nappe 
IQ de papier armS par contact, par exemple avec une plaque ou un 

cylindre mStalliquer par convection gazeuse, par rayonnement , par 
perte di€lectrique ou tout autre moyen convenable, 

Dans le cas oil le papier contient un r§seau ou un filet 
en inatiSre plastique retractable pr§alablement orient§e, le chauf- 
15 fage am§ne la temperature des filaments plastiques a la temperature 
de retrait situ§e gen^ralement entre 70 et 160*^en fonction de la 
nature de la mati§re plastique utilis§e. 

Le chauffage peut etre effectuS sur le papier arme dejS 
frgid mais il peut Stre avantageux, dans certains cas, de se servir, 
20 pour amener le rSseau ou le filet a la temperature desiree, de I'une 
des dernidres etapes d'un procede en continu de fabrication de 
papier arme, du fait que I'on est amene, dans la fabrication et le 
sichage des fibres ^ eiever la temperature de celles-ci. 

L' invention a aussi pour objet les papiers d'essuyage 
25 armes selon le precede precite. 

On va maintenant decrire, de fagon detaillSe, des exem- 
ples particuliers de mise en oeuvre du precede selon 1' invention. 
Exemple 1 

On realise, par extrusion selon le certificat d' addition 

30 80.076 un filet de matidre plastique telle que polypropylene a 

mailles carrees. Aprfes etirage dans les deux directions, le filet 

presente une maille ayant un c6te de 8 mm, un diam^tre de filament 

2 

de 0,15 mm et un grammage de 5 g/m . 

On realise, comme dans 1' exemple 1, un papier arme d'un 
35 tel filet de fagon S obtenir finalement un papier arme a fibres 

courtes ayant une §paisseur de 0,1 mm au centre de maille pour un 

2 

grammage total, y compris le poids de filet, de 28 g/m . 

On fait defiler une bande de ce papier a travers des pai- 
res de rouleaux metalliques chauffes ^ une temperature permettant 
40 d' amener la temperature de la matidre plastique a une valeur de 
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I'ordre 130*C. 

A cette temperatiire ies filaments de matiere plastique 
se retractent et I'on obtient finalement un papier plus epais pr§- 
sentant une surface d'apparence gaufree. La longueur de chaque 
5 cote de maille de filet s'est trouvee reduite de 40%. 

Coinme dans le cas prScgdent le papier fonn§ pr§sente une 
capacite d' absorption tres elevee par rapport a un papier armS de 
type connu. 

On fournit ci-apr§s des plages de temperature pr§f§ren- 

10 tielles axixquelles les filaments r§tractables de matidre plastique 

doivent St re amenes. 

Polyethylene 70 § 100 °C 

Polypropylene 110 a IGO'^C 

Nylon 130 a 160*^0 

15 Polyester 80 a 120°C 

II va de soi que I'' on peut par des effets et des r6glages 

simples contraier non seulement la valeur de la temp§rature a la- 

quelle est amene le filament mais encore la duree pendant laquelle 

les filaments sont amenes a cette temperature de fagon a provoquer 

20 soit un retrait partiel de chaque filament, soit un retrait total. 

Il est egalement possible, si on le desire, d'agir au moment de 

1' extrusion du filet de fagon a etirer plus ou moins le filet pour 

lui donner une orientation plus ou moins importante en fonction de 

la valeur de retrait souhaitee. 

25 Exemple 2 

A I'aide d^un mince fil§ realist en fibres de terephta- 

late de polyethylene on realise un filet a mailles ind^maillables 

de forme sensiblement carree et de cote de 15 mm. Le file utilise, 

d*un denier de 100 a ete etir§ pendant la filature i une tempera- 

30 ture permettant 1' orientation moleculaire des fibres. 

On. realise, a I'aide d'un tel filet un papier arra§ i 

fibres courtes ayant une epaisseur de 0,10 mm et un grammage total 

2 

de I'ordre de 25 g/m . 

On chauffe ensuite par rayonnement le papier realist de 
35 fagon S porter la temperature des fils 5 une valeur de l^ordre de 

90 a laquelle les fibres se retractent d'un pourcentage de l^or- 
dre de 50% 

On obtient ainsi un papier a surface d'apparence gaufree 
presentant des capacites d' absorption sensiblement accrues. 
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REVENDICATIONS 

1. Proc€d6 de fabrication de papier d'essuyage gaufrg ou 
gonflS comprenant un rgseau noy§ I l'int§rieur du papier, et dans 
lequel le rfiseau eat chaufffi pour provoquer un raccourcissement, 
caract6ris6 par le fait que I'on utilise un rSseau constitug de 
ou comprenant des fils ou filaments susceptibles de raccourcir 
sous I'effet de la chaleur et fonaant des entrecroisements en 
certains au moins desquels les fils ou filaments entrecroisgs 
sont solidaris€s entre eux pour former des jonctions, et que I'on 
realise la nappe de papier directement autour dudit r^seau et que 
I'on chauffe ledit rSseau pour former le gonflement ou gaufrage 
du papier. 

2. ProcgdS selon la revendication 1, caractgris§ par le fait 
que I'on realise la nappe de papier autour d'un rSseau comprenant 

15 une density de jonctions au moins §gale ^ 1000 par m2. 

3. ProcSdg selon la revendication 2, caractSrisS par le fait 
que la density de jonctions est comprise entre 1000 et 10000. 

4. ProcidS selon I'une quelconque des revendications 1^3, 
caract6ris6 par le fait que les fils ou filaments forment des 

20 jonctions en chaque entrecroisement. 

5. ProcfidS selon I'une quelconque des revendications 114, 
caract§ris6 par le fait que le r§seau est form§ de mailles g§o- 
mStriques de structure rgguliSre et repetitive. 

6. Precede selon la revendication 5, caracterise par le fait 
25 que le maillage est carre. 

7. Precede selon la revendication 5, caracterise par le fait 
que le maillage est losange. 

8. Precede selon I'lme quelconque des revendications 1^7, 
caracterise par le fait que I'on met en place un reseau forme de 

30 monofilaments extrudes en matiSre plastique dont les chalnes 
moieculaires ont ete orientees par etirage. 

9. Precede selon la revendication 8, caracterise par le fait 
que la matiSre plasticpae est choisie dans le groupe forme par les 
poly ethylenes, polypropylSnes , nylons. 

35 10. Precede selon I'une quelconque des revendications 1^7, 

caracterise par le fait que I'on realise la nappe autour d'un 
reseau constitue de fils thermoretractables . 

11. Precede selon I'une quelconque des revendications 8 a 10, 
caracterise par le fait que le reseau forme un filet. 

40 
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12. ProcSdS selon I'une quelconque des revendications 8 et 9, 
caract§risS par le fait que le riseau en monofilaments 6tir§s en 
matiSre plastique est fabriquS par extrusion simultan§e de nappes 
superposges de filaments parall&les, les directions d' extrusion 
des deux nappes formant un angle entre elles, lesdits filaments 
gtant reliis en leurs entrecroisements pour former des jonctions 
d'un seul tenant dont I'Spaisseur est supSrieure a la section des 
f lleunents. 

13. Proc6dS selon I'une quelconque des revendications 1 a 12, 
caractSrisS par le fait que 1' on chauffe la nappe de papier armi 
de son rgseau pour atteindre dans les fils ou filaments une 
temperature comprise entre 70 et 160»C atteignant la tempSrature 
de retrait de la matlSre plastique utilisge. 

14. papier d'essuyage obtenu par le procSdS selon I'une des 
revendications 1 a 13, comprenant un rSseau noy§ dans la nappe de 
fibre, caractgrisS par le fait que ledit rSseau a subi un retrait 
par chauffage dans la masse de papier et par le fait que la 
surface de la nappe de papier est gonfl6e ou gaufrge. 
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